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(S) Polycarbonate composition having improved resistance to gamma-ray radiation. 

(§) A polycarbonate composition having improved resistance to ^-ray radiation, containing 0.01 to 10 
parts by weight of a benzyl ether or benzylthioether derivative or the like. This polycarbonate resin 
composition is almost free from yellowing by ^-ray radiation in air or O r free atmosphere, and is 
suitable for use in medical molded articles which are sterilized by ^-ray radiation. 
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Detailed Description of the Invention 



The invention relates to a polycarbonate composition having improved resistance to y-ray radiation, and, 
more specifically, to a polycarbonate composition which can prevent deterioration in physical properties and 
5 yellowing caused by y-ray radiation. 

JP-A-63-213553 (the term "JP-A" as used herein means an "unexamined published Japanese patent ap- 
plication) discloses a composition comprising an aromatic polycarbonate resin and at least one effective epoxy 
compound in an amount effective for the prevention of yellowing which occurs when it is exposed to radiation 
for sterilization. This epoxy compound is structurally characterized in that it has at least one quaternary carbon 
10 atom in its oxirane ring. 

U.S. Patent No.4, 804,692 discloses a thermoplastic polycarbonate molding composition containing about 
0.05 to about 10 % by weight of a stabilizing agent selected from the group consisting of 



Y-O^CHs-CH-Ofn-^ 

and 



Y-0{(CH 2 ) m -OtrTY 

wherein R is a hydrogen atom, a halogen atom, or a C r C 10 alkyl, C 6 -C 10 aryl, (VC22 acyl, C 6 -C 18 alky- 
laryl, or a C 4 -C 10 cycloalkyl radical, m is 1 or 3 to 6, n is an integer of about 20 to 70, and Y is a radical conforming 
to 



R 
l 

R'-Si 
l 

R" 

wherein R, R' and R" are independently one of the others are selected from C r C 10 alkyl and C 6 -C 12 
aryl radicals. 

JP-A- 2-38450 discloses a polycarbonate resin composition which can withstand y-ray radiation and com- 
prises an aromatic polycarbonate resin and a stabilizer represented by the following formula: 



Rl— fOCHCH 2 ) ir eOCHCH 2 fj-R 2 



CHCH 2 fcrtoj:: 

Re R 



wherein R 1 and R 2 are independently from each other 



R 3 CO^ Z^ 0 ^ 

N- , and R 4 y N- 

r 3 cck v-ccr 



R 3 is hydrogen atom, a 0^20 alkyl or C1-20 cycloalkyl, R 5 and R 6 are independently hydrogen atom or a 
(V3 alkyl, x is an integer of about 1 to 70, y is an integer of about 0 to 70, and R 4 is a C 2 _e alkyl or cycloalkyl, 
a Ce_ 10 aryl or a Cj^ alkylaryl or cycloalkylaryl. 

JP-A-2-55062 and JP-A-2-68068 disclose medical molded articles made from a polycarbonate sterilizable 
with irradiation, which comprises a polymer or oligomer of an aromatic polycarbonate containing a structural 
55 unit derived from a halogenated bisphenol in its molecular chain. 

JP-A-5-132552 discloses a product which is sterilized by ionizing radiation and molded from a thermoplas- 
tic molding composition containing an aromatic polycarbonate resin end-capped with a compound represented 
by the following formula: 
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wherein R 1 is hydrogen atom or a hydrocarbyl group, and R 2 is a hydrocarbyl group or a hydrocarbyloxy 

group, 

U.S. Patent No.5,274,009 proposes a thermoplastic molding composition containing a polycarbonate resin 

10 and 

(i) 0.1 to 10 % of a polyalkylene oxide of the formula (I): 



R-O-fCH^CH-O^R . . . ( I ) 

wherein R represents hydrogen atom, C^e alkyl, tetrahydropyranyl or a silyl radical, R' represents 
20 hydrogen atom, or a alkyl and x is an integer of 1 to 100, and 

(ii) 0.1 to 10 % of an aromatic compound which contains at least one sulfonic acid ester substituent. The 
composition which is resistant to the effects of y-ray radiation is suitable for the preparation of sterilizable 
medical instruments. 

An object of the invention is to provide a polycarbonate composition having improved resistance to y-ray 
25 radiation. 

Another object of the invention is to provide a polycarbonate composition which undergoes no or almost 
no yellowing caused by y-ray radiation in air or an 0 2 -f ree atmosphere, causes little problems in deterioration 
in physical properties, and at the time of disposal. 

Still another object of the invention is to provide a polycarbonate composition which is useful as a material 
30 for use in medical materials which are sterilized by y-ray radiation. 

Other objects and advantages of the invention will become more apparent from the following description. 

According to the invention, the above-described objects and advantages of the present invention can be 
attained by a polycarbonate composition having improved resistance to y-ray radiation, which comprises: 

(A) 100 parts by weight of a polycarbonate having, at its terminal(s), substantially no carbon-to-carbon un- 
35 saturated bond which can be cleaved by y-ray radiation; and 

(B) 0.01 to 10 parts by weight of a compound represented by the following formula (1): 



AO 



50 



55 



(R 3 )s R 2 

-R 1 •••(!) 



5 R 



45 wherein R 1 is selected from the group consisting of hydrogen atom, a hydrocarbon group having 1 

to 12 carbon atoms, a hydrocarbon-0-C 2 _i2 hydrocarbon group, a hydrocarbon group having 2 to 12 
carbon atoms and at least one hydroxyl group, a po!y(oxy C 2 ^ alkylene) group, a tri(C 1 _ 6 hydrocarbon)silyl 
group and a glycidyl group, R 2 is selected from the group consisting of hydrogen atom and a hydrocarbon 
group having 1 to 12 carbon atoms, R 3 is selected from the group consisting of hydrogen atom, a halogen 
atom, a hydrocarbon group having 1 to 12 carbon atoms, a (C 1 _ 12 hydrocarbon)oxymethyl group, a (C 1M2 
hydrocarbon)oxy group, a (C 1 „ 12 alkoxy)carbonyl group, a nitro group, a cyano group and an acyl group 
having 2 to 12 carbon atoms, five R 3 's may be the same or different, and Z is oxygen or sulfur atom. 
The polycarbonate which is an object of the present invention has substantially no carbon-to-carbon un- 
saturated bond which can be cleaved by y-ray radiation, at its terminal(s). If polycarbonate having, at its ter- 
minals), a carbon-to-carbon unsaturated bond which can be cleaved by y-ray radiation is used, there will be 
such an inconvenience as formation of a crosslinked structure by the cleavage of the carbon-to-carbon unsa- 
turated bond at the time of sterilization by y-ray radiation. 
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The polycarbonate used in the present invention, for example, consists essentially of a recurring unit rep- 
resented by the following formula (2): 




wherein R 4 and R 5 are independently selected from hydrogen atom, an alkyl group having 1 to 5 carbon 
15 atoms and a cycloalkyl group having 5 to 6 carbon atoms, R 4 and R 5 may be bonded to each other to form, 
together with a carbon atom to which R 4 and R 5 are bonded, a 5- or 6-membered ring, R 6 and R 7 are indepen- 
dently selected from a halogen atom, an alkyl group having 1 to 5 carbon atoms and a phenyl group, and m 
and n are independently 0, 1 or 2. 

The polycarbonate has, for example, an end group represented by the following formula (3): 




wherein R 8 is a phenyl group, a d_ 12 alkyl-substituted phenyl group or a group represented by the fol- 
lowing formula (4): 



30 



35 




wherein R 4 R 5 , R e , R 7 , m and n are the same as defined in the above formula (2). 
In the formula (2), R 4 and R 3 are independently selected from hydrogen atom, an alkyl group having 1 to 
to 5 carbon atoms, and a cycloalkyl group having 5 to 6 carbon atoms. 

The alkyl group having 1 to 5 carbon atoms may be of straight chain or branched chain, with illustrative 
examples thereof including methyl, ethyl, n-propyl, isopropyl, n-butyl, iso-butyl, sec-butyl, tert-butyl and n-pen- 
tyl. 

Illustrative examples of the cycloalkyl group having 5 to 6 carbon atoms include cyclopentyl and cyclohexy!. 
45 R4 and R 5 may be bonded to each other to form a 5-or 6-membered ring together with a carbon atom to 

which R 4 and R 5 bond, with illustrative examples thereof including cyclopentyiidene and cyclohexylidene. 

In the above formula (2), R 6 and R 7 are independently selected from a halogen atom, an alkyl group having 
1 to 5 carbon atoms and a phenyl group. 

Preferred examples of the halogen atom include chlorine atom and bromine atom. 
50 Illustrative examples of the alkyl group having 1 to 5 carbon atoms are the same as listed above for R 4 

and R5. 

m and n are independently 0, 1 or 2. 

In the above formula (3), R 8 is a phenyl group, a C 1 _ 12 alkyl-substituted phenyl group, or a group repre- 
sented by the above formula (4). 
55 Specific examples of the Ci_ 12 alkyl-substituted phenyl group include tolyl, ethylphenyl, n-propyl phenyl, 

iso-propyl phenyl, n-butylphenyl, tert-butyl phenyl n-octylphenyl, n-decylphenyl or n-iauryiphenyl. 

In the above formula (4), the definitions of R 4 , R s , R e , R 7 , m and n are the same as in the above formula 
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(2) and, accordingly, examples of these are the same as listed for the above formula (2). 

The above-described polycarbonate consists essentially of one or a combination of two or more of the re- 
curring unit represented by the above formula (2). Recurring units other than the recurring unit represented 
by the above formula (2) may be contained in an amount of at most 1 0 mol% of the total of all recurring units. 

The polycarbonate used in the present invention may be composed of a single compound or a blend of 
two or more compounds. 

The viscosity-average molecular weight of the polycarbonate ranges preferably from 15,000 to 35,000, 
more preferably from 20,000 to 30,000. 

The polycarbonate used in the present invention may be produced by either a conventional interfacial poly- 
condensation method or an ester interchange method. 

In the interfacial polycondensation method, the recurring unit represented by the above formula (2) is 
formed by reacting bisphenol represented by the following formula (2)-1: 



wherein R 4 , R 5 , R 6 , R 7 , m and n are the same as defined in the above formula (2), 
with phosgene in the presence of an acid trapping agent. 

In the ester interchange method, the recurring unit is formed by thermally fusing the bisphenol represented 
by the above formula (2)-1 and diaryl carbonate such as diphenyl carbonate to allow to react each other in the 
presence of an ester interchange catalyst. 

Illustrative examples of the bisphenol represented by the above formula (2)-1 include bis(p- hydroxy phe- 
nyl)methane, 2,2-bis(p-hydroxyphenyl)propane, 9,9-bis-(p-hydroxyphenyl)fluorene, 2,2-bis-(4-hydroxyphe- 
nyl)butane, 1 ,1 -bis-(4-hydroxyphenyl)cyclohexane, 2,2-bis-(3-methyl-4-hydroxyphenyl)-propane, 2,2-bis-(3- 
chloro-4-hydroxyphenyl)-propane, bis-(3,5-dimethyl-4-hydroxyphenyl)-methane,2,2-bis-(3,5-dimethyl-4-hy- 
droxyphenyl)- propane and 1,1-bis-(3,5-dimethyl-4-hydroxyphenyl)-cyclohexane. The most preferred is 2,2- 
bis-(4-hydroxyphenyl)propane(blsphenol-A). 

As for the terminal group represented by the above formula (3), R 8 is easily produced as a phenyl group 
or a terminal group represented by the above formula (4) when the polycarbonate is produced by the ester 
interchange method, whereas R 8 is easily produced as a phenyl group or C,,^ alkyl-substituted phenyl group 
such as m- and p-methyl phenyl, m- and p-(iso- or n-)propylphenyl and m- and p-(tert- or n-)butylphenyl when 
the polycarbonate is produced by the interfacial polycondensation method. The alkyl-substituted phenyl 
group can be produced by causing the corresponding Ci_ 12 alkyl-substituted phenol to be present in the poly- 
condensation system. 

The stabilizer used in the present invention is represented by the following formula (1): 



wherein R 1 is selected from the group consisting of hydrogen atom, a hydrocarbon group having 1 to 
12 carbon atoms, a hydrocarbon-0-C 2 _i2 hydrocarbon group, a hydrocarbon group having 2 to 12 carbon 
atoms and at least one hydroxyl group, a poly(oxy C 2 -4 alkylene) group, a tr^C^ hydrocarbon)silyl group, and 
a glycidyl group, R 2 is selected from the group consisting of hydrogen atom and a hydrocarbon group having 
1 to 12 carbon atoms, R 3 is selected from the group consisting of hydrogen atom, a halogen atom, a hydro- 
carbon group having 1 to 12 carbon atoms, a (C 1 . 12 hydrocarbon)oxymethyl group, a {C^ 2 hydrocarbon)oxy 
group, a (C,_ 12 alkoxy)carbonyl group, a nitro group, a cyano group and an acyl group having 2 to 12 carbon 
atoms, five R 3 's may be the same or different, and.Z is oxygen or sulfur atom. 

As is apparent from the structure represented by the above formula (1), a stabilizer usable in the present 
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invention are common in that they have a benzyloxy or benzylthio skeleton. 

In the above formula (1), illustrative examples of the hydrocarbon group having 1 to 12 carbon atoms for 
R 1 include an alky! group having 1 to 12 carbon atoms, a cycloalkyi group having 5 to 12 carbon atoms, an aryl 
group having 6 to 12 carbon atoms, an alkylaryl group having 7 to 12 carbon atoms, and an aralkyl group having 
5 7 to 12 carbon atoms. 

The alkyl group having 1 to 12 carbon atoms may be of a straight or branched chain, with illustrative ex- 
amples thereof including methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tertiary butyl, secondary butyl, pentyl, 
1 -methyl but- 1-yl, 1,1 -dimethyl prop- 1-yl, hexyl, heptyl, octyl, nonyl, decyl, undecyl and dodecyl. 

Specific examples of the cycloalkyi group having 5 to 12 carbon atoms include cyclopentyl, cyclohexyl, 
10 decahydronaphthyi, and 4-cyclohexylcyclohexyl. 

Specific examples of the aryl group having 6 to 12 carbon atoms include phenyl, naphthyi and biphenyl. 

Specific examples of the alkylaryl group having 7 to 12 carbon atoms includes tolyl, ethylphenyl, isopro- 
pylphenyl, methyl naphthyi and ethylnaphthyl. 

Illustrative examples of the aralkyl group having 7 to 12 carbon atoms include benzyl and phenethyl. 
15 The aryl group having 6 to 1 2 carbon atoms, the alkylaryl group having 7 to 1 2 carbon atoms, and the aralkyl 

group having 7 to 12 carbon atoms as described above may be substituted with a halogen atom, an alkoxy 
group having 1 to 6 carbon atoms, an alkoxycarbonyl group having 2 to 7 carbon atoms, a cyano group or the 
like, as required. 

Illustrative examples of the hydrocarbon-0-C 2 _ 12 hydrocarbon group for R 1 include a alkyl-O- 
20 C2-12 alkyl group, a C t _ 12 alkyl-0-Ce-i 2 aryl group, a C7_ 12 aralkyl-0-C 2 _ 12 alkyl group, and a C 7 _ 12 aralkyl-O- 
Ce_i 2 aryl group. 

Two alkyl moieties in the C^ 2 alkyl-0-C 2 _ 12 alkyl group may be of a straight or branched chain. Illustrative 
examples of the alkyl group having 1 to 12 carbon atoms are the same as listed above. Also, examples of alkyl 
group having 2 to 12 carbon atoms are the same as listed above except methyl group. Examples of the C 1 _ 12 

25 alkyl-0-C2_ 12 alkyl group are apparent from the examples of the alkyl group listed above. 

Illustrative examples of the alkyl group having 1 to 12 carbon atoms in the C^ 2 alkyl-0-Ce_ 12 aryl group 
are the same as listed above. Illustrative examples of the aryl group having 6 to 12 carbon atoms are also the 
same as listed above. It is understood from the examples of those groups listed above that specific examples 

^ of the C!_ 12 alkyl-0-Ce_i2 aryl group include methoxyphenyl group, ethoxyphenyl group and the like. 

Illustrative examples of the aralkyl group having 7 to 12 carbon atoms and the alkyl group having 2 to 12 
carbon atoms in the C 7 „ 12 aralkyl-0-C 2 _ 12 alkyl group are the same as listed above. The alkyl group having 2 
to 12 carbon atoms may be substituted by a hydroxyl group, as required. Therefore, it is understood from the 
examples of those groups listed above that specific examples of the C 7 _ 12 aralkyl-0-C 2 _ 12 alkyl group include 

35 benzyloxypropyl group, 3-benzyloxy-2- hydroxy propyl group and the like. 

Illustrative examples of the aralkyl group having 7 to 12 carbon atoms and the aryl group having 6 to 12 
carbon atoms in the C 7 _ 12 aralkyl-0-Ce_ 12 aryl group are the same as listed above. Therefore, it is understood 
from the above-described examples that specific examples of the C 7 _ 12 aralkyl-0-Ce_ 12 aryl group include ben- 
zyloxyphenyl group and the like. 

40 Specific examples of the hydrocarbon group having 2 to 12 carbon atoms and at least one hydroxyl group 

for R 1 include alkyl group having 2 to 12 carbon atoms and at least one hydroxyl group. When a plurality of 
hydroxyl groups are present, it is preferred that they are present on the different carbon atoms of the alkyl group. 
Illustrative examples of the alkyl group having 2 to 12 carbon atoms in the alkyl group having 2 to 12 carbon 
atoms and at least one hydroxyl group are the same as listed above. Therefore, it is understood that specific 

45 examples of the alkyl group having 2 to 1 2 carbon atoms and at least one hydroxyl group include hydroxyethyl 
group, hydroxypropyl group, hydroxy butyl group and the like. 

Illustrative examples of the poly(oxy C 2 ^ alkylene) group for R 1 include group represented by the following 
formula (5): 

u {Y-Otp-R<> (5) 

wherein Y is an alkylene group having 2 to 4 carbon atoms, R 9 is selected from the group consisting of 
hydrogen atom, an alkyl group having 1 to 16 carbon atoms, an aryl group having 6 to 12 carbon atoms, an 
alkylaryl group having 6 to 16 carbon atoms, and an aralkyl group having 7 to 16 carbon atoms, and p is an 
integer of 2 to 100. 

55 Illustrative examples of the alkylene group having 2 to 4 carbon atoms as Y in the formula (5) include ethy- 

lene, trimethylene, propylene and tetramethyiene. 

The alkyl group having 1 to 16 carbon atoms for R 9 may be of a straight or branched chain, with illustrative 
examples thereof including tridecyi group, tetradecyl group, pentadecyl group and hexadecyl group in addition 
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to the examples of the alkyl group having 1 to 12 carbon atoms listed above. Specific examples of the aryl 
group having 6 to 12 carbon atoms are the same as listed above. Illustrative examples of the alkyiaryl group 
having 6 to 16 carbon atoms Include octylphenyl group and decylphenyl group in addition to the examples of 
the alkyiaryl group having 6 to 12 carbon atoms listed above. Illustrative examples of the aralkyl group having 

s 7 to 16 carbon atoms include phenyloctyl group and phenyldecyl group in addition to the examples of the aralkyl 
group having 7 to 12 carbon atoms listed above. The aryl group having 6 to 12 carbon atoms, the aryl moiety 
of the alkyiaryl group having 6 to 16 carbon atoms, and the aryl moiety of the aralkyl group having 7 to 16 
carbon atoms may be substituted with a halogen atom, aikoxy group having 1 to 6 carbon atoms, alkoxycar- 
bonyl group having 2 to 7 carbon atoms, cyano group or the like. 

10 The p is an integer of 2 to 100, preferably 2 to 40, more preferably 2 to 20, the most preferably 2 to 10. 

Specific examples of the group represented by the above formula (5) include 

4CH 2 CH 2 0)- p -H, 4CH 2 CH 2 0> p -C 2 H 5 , 

15 -t-CH2CH20-*p-^^ , -t-CH2CH20-*p-CH 2 -^^> , 

>-rs 



20 



40 



45 



55 



-f-CH 2 CH 2 0-)-p-<^> -C 8 Hl7, 



{CH 2 CH 2 CH 2 Of p -H, 
■(CH 2 CH 2 CH 2 0)-p-C 2 H5, 



25 Ofc 

-^CH2CHO-*p-C2H5, 



30 CH 3 CH 3 



-f-CHCH20-h3- ( CH2CHO-^p-q-H , 



CH3 Br CH3 

35 I /Tl^ I 



-f-CH2CHO-fp-^^f" , -f-CHCH20-> q -H, 
4CH 2 CH 2 CH 2 CH 2 0f p -H, {CH 2 CH 2 CH 2 CH 2 0)- P -C 2 H5, 



OS 

-{-CHCH20 ( CH2CHOHtt H ' 



It should be understood from the last specific example that the group of the formula (5) include also a group 
containing two or more oxyalkylene groups. 

Illustrative examples of the trifC^ hydrocarbon)silyl group for R 1 include tri(C 1-6 alkyl)silyl group, triphe- 
nylsilyl group, dKC^ alkyl)phenylsilyl group, and (C^ alkyl)diphenylsilyl group. 
50 Illustrative examples of the trifC^ alkyl)silyl group includes trimethylsilyl group, triethylsilyl group, tripro- 

pylsilyl group, t-butyldimethylsilyl group, and dimethylmonohexylsilyl group. Examples of the di(C^ alkyl)phe- 
nylsilyl group includes dimethylmonophenylsilyl group, diethylmonophenylsilyl group, and dibutylmonophenyl- 
sllyl group. Examples of the (C^alkyOdiphenylsilyl group include monomethyldiphenylsilyl group, monoethyl- 
diphenylsilyl group and monohexyldiphenylsilyl group. 

In the above formula (1), R 2 is hydrogen atom or a hydrocarbon group having 1 to 12 carbon atoms. 
Illustrative examples of the hydrocarbon group having 1 to 12 carbon atoms include an alkyl group having 
1 to 12 carbon atoms, a cycloalkyl group having 5 to 12 carbon atoms, and a phenyl group. Illustrative examples 
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of the alkyl group having 1 to 12 carbon atoms and the cycloalkyl group having 5 to 12 carbon atoms are the 
same as listed above. 

In the above formula (1), R 3 is selected from the group consisting of hydrogen atom, a halogen atom, a 
hydrocarbon group having 1 to 12 carbon atoms, a (C,_ 12 hydrocarbon)oxymethyl group, a (C w2 hydrocar- 
5 bon)oxy group, a (C 1M2 alkoxy)carbonyl group, a nitro group, a cyano group and an acyi group having 2 to 12 
carbon atoms. Five R 3 's may be the same or different 

Preferred examples of the halogen atom include chlorine atom and bromine atom. 
Illustrative examples of the hydrocarbon group having 1 to 12 carbon atoms include an alkyl group having 
1 to 12 carbon atoms and a phenyl group. Specific examples of the alkyl group having 1 to 12 carbon atoms 
10 are the same as listed above. 

Specific examples of the (C 1 _ 12 hydrocarbon)oxymethyl group include (C 1 - 12 alky I )oxy methyl group and 
(C 7 _ 12 aralkyl)oxymethyl group. Illustrative examples of the alkyl moiety having 1 to 12 carbon atoms and the 
aralkyl moiety having 7 to 12 carbon atoms of these respective groups are the same as listed above for the 
alkyl group having 1 to 12 carbon atoms and aralkyl group having 7 to 12 carbon atoms. 
15 Illustrative examples of the (C^ 2 hydrocarbon)oxy group include an alkyloxy group having 1 to 1 2 carbon 

atoms, a phenoxy group, and a benzyloxy group. Illustrative examples of the alkyl moiety of the alkyloxy group 
having 1 to 12 carbon atoms are the same as listed above for the alkyl group having 1 to 12 carbon atoms. 
Specific examples of the alkoxy moiety having 1 to 12 carbon atoms of the (Ci_ 12 alkoxy)carbonyl group 
2o is the same as listed above. Illustrative examples of the (C^ 2 alkoxy)carbonyl group include methoxycarbonyl, 
ethoxycarbonyl, butoxycarbonyl, hexyloxycarbonyl, decyloxycarbonyl and dodecyloxycarbonyl. 

The acyl group having 2 to 12 carbon atoms may be of a straight or branched chain, with illustrative ex- 
amples thereof including acetyl, propionyl, butyryl, valeryl, caproyl, caprylyl, capryl and undecyl. 
In the above formula (1), 2 is oxygen atom or sulfur atom. 
25 Among compounds represented by the above formula (1), the preferred are those conveniently represent- 

ed by the following formulae (1)-1. (1)-2, (1)-3, (1)-4, (1)-5, (1)-6 and (1)-7: 




...<1)-1 



wherein R 11 is a hydrocarbon group having 2 to 12 carbon atoms and at least one hydroxy! group, R 2 
^ and R 3 are the same as defined in the above formula (1), 

(R 3 )s R 2 

-OH ...(l)-2 



40 
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wherein R 2 and R 3 are the same as defined in the above formula (1), 
(R31), 

• • (l)-3 



5 «• 



wherein R 31 is hydrogen atom or (C 1 _ 12 hydrocarbon)oxymethyl group, R 12 is a hydrocarbon group having 
1 to 12 carbon atoms or a hydrocarbon-0-C 2 . 12 hydrocarbon group, and R 2 is the same as defined in the 
above formula (1), 
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...(l)-4 



wherein R 13 is an aralkyl group having 7 to 12 carbon atoms, and R 31 and R 2 are the same as defined 
in the above formula (1)-3, 




. . <l)-5 



wherein R 14 is a poly(oxy C 2 -4 alkylene) group, and R 2 and R 3 are the same as defined in the above 
formula (1), 




. . . (l)-6 



wherein R 15 is a trif^C^ hydrocarbon)silyl group, and R 2 and R 3 are the same as defined in the above 
formula (1), 




...(l)-7 



wherein R 16 is a glycidyt group, and R 2 and R 3 are the same as defined in the above formula (1). 

The definitions and specific examples of R 11 in the above formula R 31 and R 12 in the above formula 
(1)-3, R 31 and R 13 in the above formula (1)-4, R 14 in the above formula (1)-5, R 15 in the above formula (1)-6, 
and R 16 in the above formula (1)-7 are apparent from those listed above. 

Specific examples of the compound represented by the above formula (1 )-1 include 4-benzyloxy-1-buta- 
nol, 3-benzyioxy-1-propanol, 3-benzyloxy-2-propanol, 4-(a-methylbenzyloxy)-1-butanol, 4-(p-methylbenzy- 
loxy)-1-butanol, 4-(p-methoxybenzyloxy)-butanol, 4-(p-butoxymethylbenzyloxy)-1-butanol, 5-(p-phenoxyben- 
zyloxy)-1-pentanol, 5-(p-phenylbenzyloxy)-1-pentanol, 4-(p-bromobenzyloxy)-1-butanol, 3-(p-chlorobenzy- 
loxy)-1-propanol, 6-(p-methoxycarbonylbenzyloxy)-1-hexanol, 4-(cyclohexanecarbonylbenzyloxy)-1-butanol, 
4-(p-nitrobenzy!oxy)-1-butanol, 4-(p-cyanobenzyloxy)-1-butanol and the like. 

Illustrative examples of the compound represented by the above formula (1)-2 include benzyl alcohol, p- 
methylbenzyl alcohol, p-methoxy benzyl alcohol, p-bromobenzyl alcohol, p-phenylbenzyl alcohol, p-phenoxy- 
benzyl alcohol, p-benzyloxy benzyl alcohol, o-benzyloxybenzyl alcohol, a-methylbenzyl alcohol, a-ethylbenzyl 
alcohol, a- butyl benzyl alcohol, p-methoxycarbonyl benzyl alcohol, p-ethoxycarbonyl benzyl alcohol, p-propox- 
ycarbonylbenzyl alcohol, p-hexyloxycarbonyl benzyl alcohol, p-butyloxymethyl benzyl alcohol, p-hexyloxyme- 
thylbenzyl alcohol, p-chlorobenzyl alcohol, p-nitrobenzyl alcohol, m-phenoxybenzyl alcohol, p-cyanobenzyl al- 
cohol and p-ethylcarbonyl benzyl alcohol. 

Illustrative examples of the compound represented by the above formula (1 )-3 include benzylpropyl ether, 
ethoxyethyl benzyl ether, benzylbutyi ether, benzylheptyl ether, benzylhexyl ether, benzyl-iso-butyl ether, ben- 
zyliso-pentyl ether, benzyl-sec- butyl ether, benzyl-tert- butyl ether, benzylcyclohexyl ether, benzylphenyl ether, 
benzyi-o-tolyl ether, benzy!-m-tolyl ether, benzyl- p-tolyl ether, benzyl-2-naphthyl ether, a,a'-diphenoxy xyly- 
lene, dibenzyl ether, p-(a,a'-dibenzyloxy)xylylene, 1,3-dibenzyloxy-2-propanoi, (p-methoxy benzyl) benzyl 
ether, (p-methybenzyl) benzyl ether, (o-methylbenzyl) benzyl ether, (m-methybenzyl)benzyl ether, (a-methy- 
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benzyl)benzyl ether, (a-ethyl benzyl) benzyl ether, p-(a,a'-di(1-phenylethoxy))xyly1ene, m-(a,a'-dibenzy- 
loxy)xytylene and the like. 

In the above formula (1), examples of the compound In which R 1 is equivalent to R 12 in the formula (1 )-3 
include (p-methylbenzyl)phenyl ether, (o-methylbenzyl)phenyl ether, (p-methoxybenzyl)phenyl ether, (p-me- 
thoxycarbonylbenzyl)phenyi ether, (p-nitrobenzyl)phenyl ether, (p-methoxycarbonylbenzyl)benzyl ether, (p- 
butoxycarbonylbenzyl)benzyl ether, di(p-bromobenzyi)ether, di(p-chlorobenzyl)ether, di(p-nitro benzyl )ether, 
di(p-cyanobenzyl)ether, di(p-methoxycarbonylbenzyl)ether, di(p-methylcarbonylbenzyl)ether and p-(a,a'-di(1- 
(p-bromophenyl)ethoxy))xylylene. 

Illustrative examples of the compound represented by the above formula (1)-4 include dibenzyl thioether, 
(a-methybenzyl)benzyl thioether and the like. In the above formula (1), examples of the compound in which 
R 1 is equivalent to R 13 in the formula (1)-4 include di(p-methybenzyl)thioether and (p-methoxybenzyl)benzyl 
thioether. 

Illustrative examples of the compound represented by the above formula (1)-5 include (ethoxyethoxye- 
thyl)benzyl ether, one-terminal benzyioxy-capped polypropylene glycol, 



-CH 2 -O-tC 2 H 4 0tT-H 
Q-CH 2 -0- t C 2 H 4 C>r r CH 2 HQ , 

^^-CH 2 -O-tC 3 H 6 0tl-H ' 

^-CH 2 -0-tC 3 H 6 0n-CH 2 ^^ 

Illustrative examples of the compound represented by the above formula (1)-6 include benzyi(trimethylsi- 
lyl)ether, benzyl(ethyldimethyl)silyl ether, benzyl (triisopropylsilyl)ether, ben zyl(tert-butyldim ethyl silyl)et her, (Di- 
methyl benzyl (tri methyls! Iyl)ether, p-methylbenzyl(trimethylsilyl)ether, p-methoxybenzyl(trimethylsiIyl)ether, 
p-bromobenzyl(trimethysilyl)ether, p-cyanobenzyl(trimethylsilyl)ether, p-nitrobenzyl(trimethylsilyl)ether, p- 
butoxymethylbenzylttrimethylsilyOether, p-methoxycarbonylbenzyl(trimethylsilyl)ether and the like. 

Illustrative examples of the compound represented by the above formula (1)-7 include benzylglycidyl ether, 
(p-methylbenzyl)glycldyl ether, (a-methylbenzyl)glycidyl ether, (p-methoxybenzyl)glycidyl ether, (p-methoxy- 
carbonylbenzyl)glycidyl ether, (p-bromobenzyl)glycidyl ether, (p-cyanobenzyl)glycidyl ether, (p-nitroben- 
zyl)glycidyl ether and the like. 

The compounds represented by the above formula (1) may be used alone or in a combination of two or 
more. 

The compound represented by the above formula (1) is used in a proportion of 0.01 to 1 0 parts by weight 
based on 100 parts by weight of the polycarbonate. When the amount of the above compound is below 0.01 
part by weight, there will be produced only a composition which has a small effect of suppressing yellowing 
caused by y-ray radiation, whereas when it exceeds 10 parts by weight, there will be produced a composition 
with markedly declined physical properties, both of which are inadvantageous. 

The compound represented by the above formula (1) is preferably contained in a proportion of 0.05 to 5 
parts by weight, more preferably 0.1 to 3 parts by weight. 

To produce the polycarbonate resin composition of the present invention, it is preferred to mix the com- 
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pound represented by the above formula (1) into the molten polycarbonate. As a method used In this case, 
known mixing methods may be used. For instance, it is preferable to knead the polycarbonate and the com- 
pound represented by the above formula (1) simultaneously, using a melt kneader such as a biaxial extruder. 
The mixing temperature at this time ranges preferably from 250 to 320°C. When this temperature is below 

5 250°C, the polymer is not be fully molten, resulting in insufficient mixing, whereas, when it is above 320°C, 
thermal deterioration of the compound and polymer is liable to occur. The mixing temperature ranges more 
preferably from 260 to 300°C. 

Alternatively, the intended polycarbonate resin composition can be obtained by preparing a polycarbonate 
resin composition containing the compound represented by the above formula (1) in high concentration and 

10 mixing the above polycarbonate resin composition with a polycarbonate not containing the compound of for- 
mula (1 ) in such a manner that the compound represented by the above formula (1 ) is contained in an amount 
of 0.01 to 10 parts by weight based on 100 parts by weight of the polycarbonate. 

In this case, known mixing methods are usable. For instance, a preferred method is to mix a polycarbonate 
with a polycarbonate resin composition containing the compound represented by the above formula (1) in high 

15 concentration, using a biaxial extruder. The mixing temperature generally ranges from 250 to 320°C. When 
the mixing temperature is below 250°C, the polymer is not fully molten, resulting in insufficient mixing, whereas 
when it is above 320°C, thermal deterioration of an additive and the polymer is liable to occur. The mixing tem- 
perature ranges more preferably from 260 to 300°C. 

The polycarbonate resin composition of the present invention has a high stabilization function against y- 

20 ray radiation and is allowed to contain known additives for improving resistance to y-ray radiation, in addition 
to the compound of the above formula (1). These additives are not limited to a particular kind and may be any 
kind, provided they improve y-ray resistance of the obtained composition without causing deterioration in phys- 
ical properties thereof when used in conjunction with the compound represented by the above formula (1). 
Preferred examples of the additive include organic halides having a nucleus-halogenated benzene ring 

25 such as nucleus brominated bisphenol A polycarbonate; polyesters such as cyclohexane di methanol tereph- 
thalate; polyalkylene glycols; epoxy compounds; and sulfuric compounds such as thioether. Additives which 
do not include a halogen-containing compound are preferred from a view point of environmental problems at 
the time of disposal. 

The above-described additive is preferably contained in an amount of not more than 10.0 parts by weight 
30 based on 100 parts by weight of the polycarbonate as a total amount of compounds including the compound 
represented by the above formula (1). 

Other additives may be added to the polycarbonate resin composition of the present invention as required. 
These additives include a release agent, a plasticizer, a thermal stabilizer, an ultraviolet stabilizer, an antiox- 
idant, a filler, a reinforcing agent and the like. 
35 The polycarbonate resin composition of the present invention is a polycarbonate resin composition which 

undergoes almost no yellowing caused by y-ray radiation regardless of the radiation in air or a 0 2 -free atmos- 
phere, while retaining excellent properties of the polycarbonate such as transparency, hygienic quality, dimen- 
sional stability, impact strength and heat resistance. Therefore, the composition is stable against sterilization 
by y-ray radiation and particularly suitable for use in medical materials. In addition, the composition of the pres- 
to ent invention has an improved effect on the environment at the time of disposal. 

The following examples are provided to further illustrate the present invention. It is to be understood, how- 
ever, that the examples are for purpose of illustration only and are not intended as a definition of the limits of 
the present invention. In Examples, the term "parts" means "parts by weight". 

Test samples of 2 mm in thickness were measured for a yellowness index (Yl) before y-ray radiation and 
45 a change in yellowness index (AYI) after y-ray radiation by a transmittance measurement, using the Z-300A 
manufactured by Nippon Denshoku Kogyo K.K. in accordance with JIS K7103. 

For the y-ray radiation of the test samples, 2.5 Mrad of y-ray was radiated onto the test samples in air and 
a 02-free atmosphere. 

50 Examples 1 to 6 

A predetermined amount of a compound shown in Table 1 (the compound represented by the above formula 
(1)-1 for Examples 1 to 5 and the compound represented by the formula (1)-3 for Example 6) and 100 parts 
of bisphenol A polycarbonate (Panlite L-1225, manufactured by Teijin Chemicals, Ltd) were melt kneaded using 
55 a 30 mm<|> biaxial extruder (PCM-30, manufactured by Ikegai Corporation) under such conditions as a polymer 
temperature of 280°C and an average residence time of approximately 3 minuies, and the resulting mixture 
was pelletized. 

Thereafter, injection molding was carried out using an injection molding machine (M-50B, manufactured 
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by Meiki Seisakusho) at a cylinder temperature of 280°C and a mold temperature of 60°C to obtain a test sam- 
ple of 2 mm in thickness. The test sample was exposed to y-ray radiation both in air and in 0 2 -f ree atmosphere 
and measured for its yellowness index before and after the radiation to obtain its change in yellowness index. 
Results are shown in Table 1. 



Table 1 



EX. 


Compound 


Amount 
(parts) 


(YI) before 

y-ray 

radiation 


( A YI ) after y- 
ray radiation 


In air 


In 02- 
f ree atm. 


1 


4-benzyloxy-l -butanol 


0.5 


1.6 


6.6 


12.3 


2 


4-ben zy loxy- 1 -butanol 


0.7 


1.5 


6.1 


8.9 


3 


4 -ben zy loxy- 1 -but ano 1 


1.0 


2.6 


3.7 


5.6 


4 


4 -ben zy loxy- 1 -butanol 


2.0 


2.4 


3.3 


3.5 


5 


4 - ( a-methy lbenzyloxy ) - 
1 -butanol 


1.0 


1.7 


8.0 


6.3 


6 


1 , 3-dibenzyloxy-2- 
propanol 


1.0 


1.8 


6.4 


4.9 



Note: "02-free atm." = oxygen-free atomsphere 



Examples 7 to 24 

The procedure of Examples 1 to 6 was repeated using a predetermined amount of each of the compounds 
shown in Table 2 (the compound represented by the above formula (1)-2) and 100 parts of bisphenol A poly- 
carbonate (Panlite L-1225, manufactured by Teijin Chemicals, Ltd) to obtain a change in yellowness index. Re- 
sults are shown In Table 2. 
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Table 2 





Ex. 


Compound 


Amount (parts) 


(Yl) before y-ray 
radiation 


(AY I) after y-ray radiation 


5 










In air 


In 0 2 -free atm. 




7 


bflnzvl alcohol 


o s 


0.9 


o o 
8.8 


17.1 


10 


8 


benzyl alcohol 


0.7 


1.2 


6.9 


8.4 


9 


benzyl alcohol 


1.0 


1.2 


6.4 


6.4 




10 


benzyl alcohol 


1.5 


1.5 


5.1 


4.4 


15 


11 


benzyl alcohol 


2.0 


1.8 


4.3 


2.7 


12 


benzyl alcohol 


3.1 


2.5 


3.4 


2.0 




13 


p-bromobenzyl 
alcohol 


1.0 


1.8 


4.9 


2.8 


20 


14 


p-phenyl benzyl 
alcohol 


1.0 


1.8 


6.9 


11 2 




15 


p-phenyl benzyl 
alcohol 


2.0 


2.2 






25 


16 


p-phenoxyben- 
zyl alcohol 


1.0 


2.1 


7.7 


15.3 


«w 


17 


p-phenoxyben- 
zyl alcohol 


2.0 


1.9 


6.2 


8.2 


18 


a-ethylbenzyl 
alcohol 


1.0 


0.9 


4.4 


5.7 


35 


19 


alcohol 


2.0 


1.6 


3.0 


3.6 




Oft 


p-propoxycarbo- 

nulhon7ul ol /■»/■>_ 

hoi 


1 .U 


1 .0 


5.2 


3.7 


40 


Z I 


p-propoxycarbo- 

nv/lhoriTA/l alr*n- 
i ly iuoi ii.y i ai uu 

hol 




i Q 


3.7 


2.3 


45 


22 


p-hexyloxyme- 
thylbenzyl alco- 
hol 


1.0 


1.4 


4.7 


7.7 


50 


23 


p-hexyloxyme- 
thylbenzyl alco- 
hol 


2.0 


1.8 


2.9 


3.8 


24 


benzyl alcohol + 

polypropylene 
glycol 


1.0 
0.7 


2.6 


5.4 


5.2 



55 
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Examples 25 to 33 

The procedure of Examples 1 to 6 was repeated using a predetermined amount of each of the compounds 
shown in Table 3 (the compound represented by the above formula (1)-3 for Examples 25 to 31 and the com- 
5 pound represented by the above formula (1)-4 for Examples 32 and 33) and 100 parts of bisphenol A polycar- 
bonate (Panllte L-1225, manufactured by Teijin Chemicals, Ltd) to obtain a change in yellowness Index. Results 
are shown in Table 3. 

Table 3 

10 



Ex. 


Compound 


Amount 
(parts) 


(YI) before 
Y-ray 


(AYI) after y- 
ray radiation 


In air 


In 02- 
free atm. 


25 


diben2yl ether 


0.5 


1.3 


8.9 


17.8 


26 


dibenzyl ether 


0.76 


1.5 


6.3 


13.3 


27 


dibenzyl ether 


1.0 


1.4 


5.4 


10.3 ! 


28 


dibenzyl ether 


1.27 


1.6 


4.6 


8.6 


29 


dibenzyl ether 


1.5 


1.6 


4.4 


7.6 


30 


p-<a,a'- 

dibenzyloxy ) xyly lene 


1.0 


2.4 


7.7 


17.1 


31 


p-(a # a'- 

dibenzyloxy ) xyly lene 


2.0 


3.1 


5.7 


9.8 


32 




1.0 


1.3 


1.4 


2.0 


33 




2.0 


1.8 


1.4 


0.8 



Examples 34 to 58 

35 The procedure of Examples 1 to 6 was repeated using a predetermined amount of each of the compounds 

shown in Table 4 (the compound represented by the above formula (1 )-3 for Examples 34 to 54 and the com- 
pound in which R 1 in the above formula (1) is equivalent to R 12 for Examples 55 to 58) and 1 00 parts of bisphenol 
A polycarbonate (Panllte L-1225, manufactured by Teijin Chemicals, Ltd) to obtain a change in yellowness in- 
dex. Results are shown in Table 4. 

40 
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Table 4 



Ex. 


Compound 


Amount 
(parts) 


(Yl) before 
g-ray radiation 


(AY I) after y-ray radiation 


In air 


In 0 2 -free atm. 


**A 
04 




1.0 


7 7 


2.6 


3.6 


IK 


hpr»7\/lhi itvl other 


7 0 


7 ^ 

CO 


2.1 


2.3 


OO 


Denzyi-i-peniyi einer 




1 ft 


3.5 


4-1 \ 


07 
Of 


Denzyi-i-peniyi ointJi 


9 n 

z u 




2.3 


2.8 


38 


Denzyi-i-Duiyi einer 


9 n 
z.u 


Z. I 


3.1 


1.5 


Oft 

oy 


hori7\/Lc.hi itw! othor 
ueiizyi-o-uuiyi ciiici 


1 n 


9 1 
Z. I 


3.3 


2.9 


4U 


horiTv/l-c-Kt itwl pthpr 
uoiizyi-o-uuiyi ciuci 




7 Q 
z.u 


2.5 


1.8 


41 


Denzyicycionexyi einer 


I .u 


l.o 


3.9 


5.5 


AO 
4z 


hori7\/l f*v/p!n h ayv/I pthpr 




1 7 


3.0 


3.2 


40 


hortTvlnhpnv/i pthpr 




7 ^ 
z.o 


7.8 


6.3 


A A 
44 


hori7vlnhon\/l pthpr 
uci izyijjiici lyi cuici 


1 n 


9 R 
Z.O 


6.0 


5.0 


40 


hon*yv/l nhonv/l pthpr 
uonzyipiiciiyi oiiioi 


7 n 


9 ft 
Z.O 


4.2 


3.9 




hprt7vl-rwtnl\/l pthpr 


0.5 




10.5 


13.9 


A7 
4/ 


hpnTvl-tvtnlvl pthpr 


0.76 


I .0 


8.3 


10.2 


Aft 
40 


hpr^vl-n-tolvl pthpr 


1.0 


I . D 


7.3 


8.3 


AQ 

4y 


hpn7wl-r\.tnl\/l pthpr 
uci izyi-p-iuiy i cuici 


1 .Z 1 


1 ft 


6.8 


7.6 


en 

OU 


hon"7v/l- rv-tolv/l pthpr 


1 .V? 


1 ft 


6.3 


7.1 


01 


horiTuL rv_tnl\/l pthor 
uoi lzyi*p**LUiyi oliioi 


7 n 

z.u 


1 Q 


5.0 


5.1 


oz 


hpn7\/l_ft_trtlv/l pthpr 
uci izyi-u-iuiyi cuici 




z.*3 


5.0 


9.2 


53 


benzvl-o-tolvl ether 


1.5 


9 ^ 


4.4 


7.1 


54 


benzyl-o-tolyl ether 


2.0 


2.5 


3.7 


5.5 


55 


(p-methylbenzyl)phenyl ether 


1.0 


1.6 


7.2 


7.4 


56 


(o-methylbenzyl)phenyl ether 


1.0 


1.8 


7.6 


10.2 


57 


(m-methyl benzyl )phenyl ether 


1.0 


1.7 


8.1 


9.2 


58 


(m-methyl benzyl )ohenyl ether 


2.0 


1.7 


5.8 


6.9 



50 

Examples 59 to 64 

The procedure of Examples 1 to 6 was repeated using a predetermined amount of each of the compounds 
shown in Table 5 (the compound represented by the above formula (1 )-3 for Examples 59 and 60 and the com- 
55 pound represented by the above formula (1)-5 for Examples 61 to 64) and 100 parts of bisphenol A polycar- 
bonate (Panlite L-1225, manufactured by Teijin Chemicals, Ltd) to obtain a change in yellowness index. Results 
are shown in Table 5. 
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Table 5 



5 


Ex • 


Comoound 


Amount 
(parts) 


( YI) 
before 
7 - ray 


(AYI) after 

Y-ray 

radiation 










radiation 


In 
air 


In 

02' 

free 

atm. 


10 


59 


ethoxyethylbenzyl ether 


1.0 


1.8 


2. 


2.7 




60 


ethoxyethylbenzyl ether 


2.0 


2.2 


2.1 


2.0 




61 


^-CH 2 -0-tC 2 H 5 Or2-H 


1.0 


1.5 


4.4 


5.7 


15 


62 


^^-CH 2 -0-tC 2 H 5 OtrH 


2.0 


1.8 


3.0 


3.3 




63 


^^-CH 2 -0-tC 2 H 5 C>h-CH 2 -^^ 


1.0 


1.3 


5.3 


11.9 


20 


64 


^^-CH 2 -CHC 2 H 5 Oh-<:H 2 


2.0 


1.6 


4. 


8.7 



Examples 65 to 68 

25 

The procedure of Examples 1 to 6 was repeated using a predetermined amount of each of the compounds 
shown in Table 6 (the compound represented by the above formula (1)-6) and 100 parts of bisphenol A poly- 
carbonate (Panlite L-1225, manufactured by Teijln Chemicals, Ltd) to obtain a change in yellowness index. Re- 
sults are shown in Table 6. 



30 

Table 6 





Ex. 


Compound 


Amount (parts) 


(YI) before y-ray 
radiation 


(AYI) after y-ray radiation 


35 










In air 


In 02-free atm. 




65 


benzyl(trime- 
thytsilyl)ether 


0.5 


1.6 


5.0 


6.5 


40 


66 


benzyl(trime- 
thylsilyl)ether 


1.0 


2.1 


4.1 


3.7 




67 


benzyl(trime- 
thy1silyl)ether 


2.0 


2.6 


3.7 


3.7 


45 


68 


benzyl(triisopro- 
pytsilyl)ether 


2.0 


2.1 


4.2 


4.0 



Examples 69 to 71 

50 

The procedure of Examples 1 to 6 was repeated using a predetermined amount of each of the compounds 
shown in Table 7 (the compound represented by the above formula (1)-7) and 100 parts of bisphenol A poly- 
carbonate (Panlite L-1225, manufactured by Teijin Chemicals, Ltd) to obtain a change in yellowness index. Re- 
sults are shown in Table 7. 
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Table 7 



Ex. 


Compound 


Amount (parts) 


^ii^ uoilno j'[ ay 

radiation 


(AYI) after y-ray radiation 


In air 


In 0 2 -free atm. 


69 


benzylglycidyi 
ether 


1.0 


1.5 


5.1 


6.9 


70 


benzylglycidyi 
ether 


1.5 


1.8 


3.6 


5.6 


71 


benzylglycidyi 
ether 


2.0 


2.0 


3.6 


4.6 



Comparative Examples 1 to 6 

The procedure of the above-described examples was repeated using only the bisphenol A polycarbonate 
20 (Panlite L-1225, manufactured by Teijin Chemicals, Ltd) used in the above-described examples, or a combin- 
ation of a predetermined amount of each of the compounds shown in Table 8 and 100 parts of the polycarbonate 
to obtain a change in yellowness index. Results are shown in Table 8. 



Table 8 



25 


Comp. Ex. 


Compound 


Amount (parts) 


(Yl) before y- 
ray radiation 


(AYI) after y-ray radiation 












In air 


In 0 2 -free atm. 


30 


1 


none 


0 


1.5 


16.1 


50.9 


35 


2 


polypropylene 
glycol (#1000 
Kishida Chemi- 
cals and 
Co.,Ltd) 


0.5 


1.2 


16.7 


41.5 


40 


3 


polypropylene 
glycol (#1000 
Kishida Chemi- 
cals and 
Co.,Ltd) 


1.0 


1.0 


7.5 


11.1 


45 


4 


polypropylene 
glycol (#1000 
Kishida Chemi- 
cals and 
Co.,Ltd) 


1.5 


1.1 


5.4 


8.7 


50 


5 


polypropylene 
glycol (#1000 
Kishida Chemi- 
cals and 
Co.,Ltd) 


2.0 


1.3 


4.8 


6.2 


55 


6 


a-pineneoxide 


1.5 




14.0 


35.2 



It is understood from the above results that the polycarbonate resin composition of the present invention 
has extremely high stability against y-ray and a small change in yellowing against y-ray radiation regardless 
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of radiation in air and a O r f ree atmosphere. 



Claims 

1. A polycarbonate composition having improved resistance to y-ray radiation, comprising: 

(A) 100 parts by weight of a polycarbonate having substantially no carbon-to-carbon unsaturated bond 
which can be cleaved by y-ray radiation, at its terminal(s); and 

(B) 0.01 to 10 parts by weight of a compound represented by the following formula (1); 



wherein R 1 is selected from the group consisting of hydrogen atom, a hydrocarbon group having 
1 to 12 carbon atoms, a Ci_ i2 hydrocarbon-O-C^ hydrocarbon group, a hydrocarbon group having 2 
to 12 carbon atoms and at least one hydroxyl group, a poly(oxy C 2 _4 alkylene) group, a tri(C 1 _ 6 hydro- 
carbon)silyl group and a glycidyi group, R 2 is selected from the group consisting of hydrogen atom and 
a hydrocarbon group having 1 to 12 carbon atoms, R 3 is selected from the group consisting of hydrogen 
atom, a halogen atom, a hydrocarbon group having 1 to 12 carbon atoms, a (C 1 _ 12 hydrocarbon)oxy- 
methyl group, a (Ci_ 12 hydrocarbon)oxy group, a (C^ 2 alkoxy)carbonyl group, a nitro group, a cyano 
group and an acyl group having 2 to 12 carbon atoms, five R 3 's may be the same or different, and Z 
is oxygen or sulfur atom. 

2. The polycarbonate composition of claim 1 , wherein the polycarbonate consists essentially of a recurring 
unit represented by the following formula (2): 



wherein R 4 and R 6 are independently selected from the group consisting of hydrogen atom, alkyl 
group having 1 to 5 carbon atoms and a cycioalkyl group having 5 to 6 carbon atoms, or R 4 and R 5 may 
be bonded to each other to form, together with a carbon atom to which R 4 and R 5 are bonded, a 5- or 6- 
membered ring, R 8 and R 7 are independently selected from the group consisting of a halogen atom, an 
alkyl group having 1 to 5 carbon atoms and a phenyl group, and m and n are independently 0, 1 or 2. 

3. The polycarbonate composition of claim 1, wherein the polycarbonate has a terminal group represented 
by the following formula (3): 



wherein R 8 is a phenyl group, a C M2 alkyl-substituted phenyl group, or a group represented by the 
following formula (4): 





(2) 
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(R 6 ) 



(R ? )n 

,4 



5 




H 



(4) 



10 



wherein R 4 , R 5 , R 6 , R 7 , m and n are the same as defined in the above formula (2). 



4. The polycarbonate composition of claim 1, wherein the hydrocarbon group having 1 to 12 carbon atoms 
for R 1 in the above formula (1) is an alkyl group having 1 to 12 carbon atoms, a cycloalkyl group having 
5 to 12 carbon atoms, an aryl group having 6 to 12 carbon atoms, an alkylaryl group having 7 to 1 2 carbon 

15 atoms, or an aralkyl group having 7 to 12 carbon atoms. 

5. The polycarbonate composition of claim 1 , wherein the 0^ 2 hydrocarbon-0-C 2 _i2 hydrocarbon group for 
R 1 in the above formula (1) is a Ci_ 12 alkyl-0-C 2 _i 2 alkyl group, a C^ 12 alkyl-0-Ce_ 12 aryl group, a C 7 _ 12 
aralkyl-0-C 2 _i 2 alkyl group, or a C 7 _ 12 aralkyl-0-Ce_i 2 aryl group. 

20 

6. The polycarbonate composition of claim 1, wherein the hydrocarbon group having 2 to 12 carbon atoms 
and at least one hydroxyl group for R 1 in the above formula (1) is an alkyl group having 2 to 12 carbon 
atoms and at least one hydroxyl group. 

25 7. The polycarbonate composition of claim 1 , wherein the poly(oxy C 2 _4 alkylene) group for R 1 in the above 
formula (1) is represented by the following formula (5): 



wherein Y is an alkylene group having 2 to 4 carbon atoms, R 9 is selected from the group consisting 
of hydrogen atom, an alkyl group having 1 to 16 carbon atoms, an aryl group having 6 to 12 carbon atoms, 
30 an alkylaryi group having 6 to 16 carbon atoms, and an aralkyl group having 7 to 16 carbon atoms, and 

p is an integer of 2 to 100. 

8. The polycarbonate composition of claim 1 , wherein the tr^C^ hydrocarbon)silyl group for R 1 in the above 
formula (1) is a tri(Ci_e alkyl)silyl group, a triphenylsilyl group, a d\(C UB alkyl)phenylsilyl group or a (C^ 

35 alkyl)diphenylsilyl group. 

9. The polycarbonate composition of claim 1, wherein the hydrocarbon group having 1 to 12 carbon atoms 
for R 2 in the above formula (1) is an alkyl group having 1 to 12 carbon atoms, a cycloalkyl group having 
5 to 12 carbon atoms or a phenyl group. 

40 

10. The polycarbonate composition of claim 1, wherein the halogen atom for R 3 in the above formula (1) is 
chlorine atom or bromine atom. 

11. The polycarbonate composition of claim 1, wherein the hydrocarbon group having 1 to 12 carbon atoms 
^ for R 3 in the above formula (1) is an alkyl group having 1 to 12 carbon atoms or a phenyl group. 

12. The polycarbonate composition of claim 1, wherein the (Ci_ 12 hydrocarbon)oxymethyl group for R 3 in the 
above formula (1) is a (C 1 _ 12 alkyl)oxymethyl group or a (C 7 _ 12 aralkyl)oxymethyl group. 

w 13. The polycarbonate composition of claim 1, wherein the (C 1 _ l2 hydrocarbon)oxy group for R 3 in the above 
formula (1) is an alkyloxy group having 1 to 12 carbon atoms, a phenoxy group or a benzyloxy group. 

14. The polycarbonate composition of claim 1, wherein the compound represented by general formula (1) is 
a compound represented by one of the following general formulae (1)-1 to (1)-7: 




55 
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(R 3 ) 5 R 2 

wherein R 11 is a hydrocarbon group having 2 to 12 carbon atoms and at least one hydroxyl group, and R 2 
and R 3 are as defined in claim 1; 

10 

(R 3 ) 5 R 2 

^""^CH-OH . . . ( 1 ) -2 

wherein R 2 and R 3 are as defined in claim 1; 

20 



25 



45 



(R 31 > 5 R 2 

^^-CH-O-R 12 



...(l)-3 



wherein R 31 is a hydrogen atom or a (C^ 2 hydrocarbon)oxymethyl group, R 12 is a hydrocarbon group hav- 
ing 1 to 12 carbon atoms or a C 1 _ 12 hydrocarbon-0-C 2 _i 2 hydrocarbon group, and R 2 is as defined in claim 

1; 

30 

(R31) n^ I 

' ' -R 13 . ..(l)-4 



wherein R 13 is an araikyl group having 7 to 12 carbon atoms, and R 31 and R 2 are as defined in the above 
formula (1)-3; 

40 

(R 3 ): 

\jr-\ i 

.r" . . .(l)-5 



wherein R 14 is a poly(oxy C 2 -4 alkylene) group, and R 2 and R 3 are as defined in claim 1 ; 

50 

;r 3 ) 5 r 2 

^"^-CH-O-R 15 ...(l)-6 
wherein R 1B is a trifC^ hydrocarbon)silyl group, and R 2 and R 3 are as defined in claim 1; 
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) 5 




5 




H-O-R 



16 



(l)-7 



wherein R 16 is a glycidyl group, and R 2 and R 3 are as defined in claim 1. 



10 15. Medical polycarbonate molded articles produced from the polycarbonate composition of claim 1 and ster- 
ilizable by y-ray radiation. 

16. Use of the polycarbonate composition of claim 1 as a material for producing medical polycarbonate molded 
articles sterilizabie by y-ray radiation. 
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